


12. Sponsoring Agency Name and Address 
~ 

14. Sponsoring Agency Code 

I 

15. Supplementary Notes 

16. Abstract 

7. Key Words (Suggested by Author(s) ) 

Neutron s o u r c e  
keV neutrons 

~ o t o n e u t r o n ~  s o u r  ee  
onoenergetic 

18. Distribution Statement 

it 

For sale dion Service, S iet 5 



i f f e ~ e n ~  energy. 



s, energy, an ( e >  

Y 
6) = - 

+ 

2 



cos 8 
Y 

were use 



of one of its e 

a- 

- 





e even closer 



a 



Source 

28A1-Be 

"%-Be 

TABLE I. - PHOTONEUTRON SOURCES 

of neutron energy 
from average, 

Used in this study 

2.31 min 1780 102 2.9 
2.576 h r  1811 130 2.6 

2110 395 1.8 
54.0 min 1753 78 3.3 

2111 396 1.8 

Possible alternatives 

60.0 day 

17.8 min 
14.6 min 
37.29 min 

14.96 h r  

1692 
2088 
1836 
2080 
2170 

a2754 

24 
3 76 
153 
369 
449 

9 73 
289 

5.6 
1.8 
2 .4  
1.8 
1 .7  

1.4 
2.6 

a24Na-Be produces two groups of neutrons for single 
energy because gamma ray energy is greater than second excited 
s ta te  in beryllium. 

TABLE 11. - SOURCE PROPERTIES 

Gamma ray Solution Percent Neutron 
source concentration, saturation flux per  curie, a 

2 g p o o o  cm3 neutrons/(cm )(sec)(Ci) 

-100 

-10 

<1 

55 

28 

4 

Neutron 

2 neutrons/( cm )(see) 
flux, a 

3. 3x103 

1. 4x104 

4 . 0 ~ 1 0 ~  

eutron flux is epicadmium neutron flux at center of sphere. 
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Figure 2. - Spherical isotropic neut ron  source (cross-sectional v i e d .  

Figure 1. - Flow loop (top view). 
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Figure 3. - Calculated photoneutron spectrum (source at 400 keV). 
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